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Practice of spirometry among
physicians caring for children with
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Spirometry  is  a  key  component  of  the  asthma  management
guidelines’  workup  for  diagnosis,  assessment  and  monitoring
of  severity  and  control.1 However,  evidence  from  practice
pattern  studies  and  surveys  suggests  there  is  limited  use  of
spirometry  in  patients  of  all  ages  with  asthma,2 for  reasons
that  remain  unclear.3,4 In  Portugal,  the  National  Program
for  Respiratory  Diseases  warns  that  this  is  also  the  case  for
chronic  obstructive  pulmonary  disease.5
Our  main  objective  was  to  evaluate  and  compare  cur-
rent  knowledge  and  practice  of  spirometry  prescription  and
interpretation  among  the  four  groups  of  physicians  caring
for  children/adolescents  with  asthma  in  Portugal:  Paedia-
tricians  (Ped),  Pulmonologists  (Pn),  Allergologists  (AI)  and
General  Practitioners  (GP).  Secondary  objectives  were  to
identify  determinants  of  spirometry  prescription  and  limita-
tions  of  use,  and  to  assess  the  need  for  a  training  program.
Methods
Study  design
The  EspiroPed  survey  was  a  cross-sectional  electronic  sur-
vey  targeting  Ped,  Pn,  AI  and  GP  who  follow  asthmatic
children/adolescents  and  work  in  Portugal.  These  were  cur-
rent  members  of  their  respective  scientiﬁc  societies  i.e.:the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
Sociedades  Portuguesas  de  Pediatria,  de  Pneumologia  
de  Alergologia  e  Imunologia  Clínica  and  Associac¸ão  Po
tuguesa  de  Medicina  Geral  e  Familiar.  Each  scientiﬁc  socie
reviewed  and  approved  the  research  protocol.
Questionnaire
A  questionnaire  on  various  topics  of  spirometry  use  in  asth
matic  children/adolescents  was  developed  in  Portuguesfrequency  of  use)  (available  as  a  supplementary  appendix).
We  collected  anonymized  data  on  physicians’  training
and  workplace;  knowledge  of  national  asthma  guidelines
and  ATS/ERS  spirometry  recommendations;  accessibility
to  and  practices  of  spirometry  prescription.  The  sur-
vey  was  developed  using  the  SurveyMonkey  platform
(www.surveymonkey.com) and  was  pilot  tested  for  accept-
ability  and  feasibility.
Implementation
The  survey  ran  for  six  weeks  in  2015  (July-August  for  Ped/Pn,
and  October-November  for  AI/GP)  An  invitation  with  an  open
link  was  sent  to  each  society’s  mailing  list.  Four  reminder
e-mailswere  used  to  optimize  the  response  rate.  Consent
was  implied  by  survey  completion.  The  Ethics  Committee
of  Centro  Académico  de  Medicina  de  Lisboa  approved  this
study.
Statistical  analysis
Descriptive  analysis,  stratiﬁed  by  physician  specialty,  was
performed  on  fully  completed  surveys.  We  compared  results
between  physician  specialties  using  univariable  analysis
(Chi-square  test),  considering  a  signiﬁcance  level  of  5%.  Sta-
tistical  Package  for  the  Social  Sciences  21.0  (SPSS®,  Chicago,
USA)  was  used  to  perform  all  tests.
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able  1  Conditions  in  which  spirometry  is  used  by  the  physicians.
Ped  Pn  Al  GP  p-value
iagnosis  of  asthma  42%  75%  80%  53%  0.001
tratiﬁcation  of  asthma  severity  43%  68%  68%  28%  <0.001
valuation of  asthma  control  51%  58%  60%  16%  <0.001
iagnosis of  other  chronic  diseases  27%  63%  57%  47%  <0.001
sults
mplete  responses  were  available  from  423  physicians:
 Ped,  40  Pn,  30  AI  and  264  GP  (approximately  5--7%
eligible  members  from  each  Society).  Most  were  spe-
lists  [241(57%)],  worked  in  Lisbon  [98(23%)]  or  Porto
(22%)]  and  in  public  hospitals/clinics  [269(64%)].  Non-
hma  chronic  respiratory  diseases  were  managed  by
%  Ped,  65%  Pn,  70%  AI,  62%  GP  (p  =  0.6).  Overall,  only
(4%)  reported  having  had  training  in  Paediatric  Respiratory
dicine.
No  differences  were  found  between  groups  concerning
owledge  of  national  asthma  guidelines.  The  majority  of
/AI  (90%/93%)  knew  the  ATS/ERS  guidelines  on  spirometry
mpared  to  only  30%Ped  and  19%GP  (p  <  0.001)  and,  accord-
ly,  53%Pn  and  37%AI  also  mentioned  having  ‘‘very  good
owledge’’  of  how  to  perform  a  spirometry,  as  opposed  to
Ped  and  3%GP  (p  <  0.001).  All  groups  agreed  that  besides
e,  comprehension  and  collaboration  were  the  most  impor-
t  factors  to  be  taken  into  consideration  when  performing
irometry  in  children.  Most  physicians  considered  6  years
age  or  below  to  order  spirometry,  and  the  majority  pre-
red  public/state  laboratories  (72%  Ped,  55%  Pn,  63%  AI
d  62%  GP).  Regarding  the  interpretation  of  spirometry,
%Pn  and  70%AI  reported  having  ‘‘very  good  knowledge’’
mpared  to  10%Ped  and  5%GP  (p  <  0.001).  No  differences
ong  groups  were  found  on  which  parameters  (FEV1,  FVC,
V1/FVC,  FEF25--75%,  morphology  of  the  ﬂow-volume  loop)
re  used  when  interpreting  a  spirometry.
The  conditions  in  which  spirometry  is  used  by  physicians
 depicted  in  Table  1.
Almost  all  agreed/totally  agreed  that  spirometry  results
uence  treatment  decisions  [94%Ped,  90%Pn,  100%AI,
%GP  (p  =  0.003)].
The  majority  of  Ped,  AI  and  GP  (>85%)  were  interested  in
ther  training  compared  to  68%  of  Pn  (p  <  0.001).
scussion
/Ped  report  less  familiarity  on  how  to  interpret  and
rform  spirometry  in  asthmatic  children,  and  less  knowl-
ge  of  ATS/ERS  guidelines,  than  AI/Pn.  However,  almost  all
reed  that  spirometric  results  inﬂuence  their  management
cisions.
A multilevel  approach  is  needed  to  change  practices
luding  identifying  knowledge  barriers  and  limitations
between  the  four  specialities  were  identiﬁed.  Acknowl-
edgment  of  these  gaps  by  the  responsible  authorities  will
facilitate  the  implementation  of  speciﬁc  strategies  adjusted
to  each  specialty  to  improve  the  use  of  spirometry  in  the
management  of  asthmatic  children.  Strategies  should  be
considered  across  medical  curricula  and  health  directories
on  spirometry  use.  These  are  urgently  needed  to  fulﬁl  the
goals  of  the  National  Program  on  Respiratory  Diseases  on  this
topic.
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Embracing digital technology in
chronic  respiratory care: Surveying
patients access and conﬁdence
Dear  Editor,
Pulmonary  rehabilitation  (PR)  is  an  evidence-based  inter-
vention  to  improve  symptoms,  exercise  capacity  and  quality
of  life  of  people  with  chronic  respiratory  diseases  (CRD),
such  as  those  with  chronic  obstructive  pulmonary  disease
(COPD)  and  asthma.1 However,  evidence  from  these  spe-
ciﬁc  CRD  shows  that  these  beneﬁts  diminish  over  time.2,3
Non-adherence  to  health-enhancing  behaviours  is  one  of  the
key  factors  associated  with  this  decline.2,4 Therefore,  novel
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status,  education  and  occupation),  anthropometric  and
clinical  (diagnosis,  smoking  habits,  history  of  exacerbations
and  health  resources  use  in  the  previous  year)  data  were
ﬁrst  obtained.  Disability  resulting  from  dyspnoea  was  also
collected  using  the  modiﬁed  Medical  Research  Council
questionnaire  (mMRC).6 The  primary  outcome  measures
were  access  to  technology  and  level  of  conﬁdence  in  using
it.  Patients  were  surveyed  regarding  the  use  of  internet;
access  to  computers,  smartphones  (combination  of  mobile
phone,  web  browser  and  computer  capabilities)/tablets
and  cell  phones  (simple  devices  mainly  for  voice  calls  and
text  messages).  Their  level  of  conﬁdence  in  using  these
technologies  was  assessed  with  two  structured  questions
(How  conﬁdent  do  you  feel  using  the  internet?  How  conﬁ-
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-approaches  to  promote  long-term  adherence  and  preserv
the  beneﬁts  gained  are  needed.
There  is  a  growing  evidence  base  for  the  us
of  internet/web-based  approaches  to  support  sel
management  and  empowerment  of  patients  with  chron
diseases.  Internet-based  interventions  have  been  show
to  effectively  improve  health  behaviours,  such  as  phys
cal  activity.5 A  web-based  self-management  program  fo
patients  with  CRD  may  have  the  potential  to  be  a  novel  an
effective  approach  to  support  patients’  long-term  compl
ance  with  health-enhancing  behaviours.5 However,  fe
studies  have  evaluated  the  access  to  the  internet  or  othe
digital  technologies  (e.g.,  smartphones)  among  patien
with  CRD,  which  are  fundamental  for  the  implementatio
of  web-based  approaches.  The  objective  of  this  stud
was  to  explore  if  patients  with  CRD  have  access  to  digit
technology  and  if  they  feel  conﬁdent  using  it.
Patients  with  CRD  were  recruited  from  community-base
PR  programmes  in  seven  healthcare  centres  of  the  centr
region  of  Portugal,  between  October  2017  and  Septembe
2018.  Inclusion  criteria  were  having  a  diagnosis  of  CRD
at  least  18  years  old,  and  being  referred  by  their  gener
practitioner  to  a  community-based  PR  programme.  Exclusio
criteria  were  history  of  a  neoplasic/immunologic  disease  o
presence  of  acute  cardiac  condition  or  a  signiﬁcant  cardia
musculoskeletal,  neuromuscular  or  psychiatric  condition
The  study  was  approved  by  the  Center  Health  Region
Administration  (73/2016)  and  by  the  National  Data  Prote
tion  Committee  (NDPC  --  7295/2016).
All  referred  patients  attended  an  initial  visit  at  their
primary  healthcare  centre,  where  they  completed  a
structured  questionnaire  with  the  support  of  two  trained
physiotherapists.  Sociodemographic  (age,  sex,  maritaldent  do  you  feel  using  this  device?).  Patients  rated  the
conﬁdence  on  a  numerical  scale  from  0  (not  at  all  conﬁden
to  10  (completely  conﬁdent)  and  were  considered  conﬁden
when  a  score  of  6  or  greater  was  selected.  A  previou
study  showed  a  mean  of  6  represented  conﬁdence  
computer  experience.7 All  data,  collected  after  obtainin
the  informed  consent  of  patients,  were  anonymised  an
processed  in  bulk  according  to  the  requirements  of  th
NDPC  and  to  comply  with  the  General  Data  Protectio
Regulation.  Descriptive  statistics  were  used  to  describ
the  sample.  Chi-square  tests  for  categorical  data  or  inde
pendent  t-tests  for  continuous  data  were  used  to  explor
if  access  to  digital  technology  was  related  to  patient
characteristics.  Variables  that  were  statistically  differen
were  used  as  independent  variables  in  one  multivariat
logistic  regression  using  the  Stepwise  method.  The  overa
model  was  evaluated  using  the  Nagelkerke’s  R-square.
A  total  of  141  patients  were  enrolled,  with  a  mean  ag
of  66.5  ±  11.4  [21--88]  (Table  1).  Patients  were  mostly  ma
ried  (73.1%)  and  almost  half  had  only  completed  prima
school  (48.9%)  (Table  1).  COPD  (n  = 84;  59.6%)  and  asthm
(n  = 26;  18.4%)  were  the  most  common  diagnosis  (Table  1).
total  of  115  (81.6%)  patients  reported  having  access  to  di
ital  technology:  62  (44%)  used  the  smartphone  or  tablet,  5
(37.6%)  used  the  computer  and  52  (36.9%)  the  cell  phone
81%  of  patients  reported  themselves  to  be  conﬁdent  usin
these  technologies  (median  7,  interquartile  range  5--9.5
Median  conﬁdence  was  similar  across  the  distinct  technolo
gies  (Fig.  1).  More  than  half  of  the  patients  (n  =  75;  53.2%)
used  the  internet  and,  from  these,  85%  felt  conﬁdent  in  using
it  (median  8,  interquartile  range  5.75--10)  (Fig.  1).
Patients  with  access  to  the  internet  were  younger
(p  <  0.001),  were  mostly  married  or  single/divorced
